Characterization of Usutu virus NS5 protein. Polymerase activity, protein-protein interaction and cellular localization.
Usutu virus (USUV) has become increasingly relevant in recent years with large outbreaks that sporadically have affected humans, being reported in wildlife. Similarly to the rest of flaviviruses, USUV contains a positive single-stranded RNA genome which is replicated by the activity of the non-structural protein 5 (NS5). USUV NS5 shows high sequence identity with the remaining viruses in this genus. This permitted us to identify the predicted methyl-transferase domain and the RNA-dependent RNA polymerase domain (RdRpD). Owing to their high degree of conservation, viral polymerases are considered priority targets for the development of antiviral compounds. In the present study, we have cloned and expressed the entire NS5 and the RdRpD in a heterologous system and have used purified preparations for protein characterizations. We have determined the optimal reaction conditions by investigating how variations in different physicochemical parameters, such as buffer concentration, temperature, and pH, affect RNA polymerization activity. We also found that USUV polymerase, but not the full-length NS5, exhibits cooperative activity in the synthesis of RNA, and that the RdRp activity is not inhibited by Sofosbuvir. To further examine the characteristics of USUV polymerase in a more biological context, we have expressed NS5 and the RdRpD in eukaryotic cells and analyzed its subcellular location. NS5 is predominantly found in the cytoplasm, a significant proportion is directed to the nucleus and this translocation involves nuclear location signals (NLS) located, at least, between the MTase and RdRpD domains.